4
HI||ERN

Helmholtz Institute

Electrochemical Valorisation of Cyrene engentimere
Towards Fine Chemical Building Blocks =—10=5=——

H. Kallweit, Erlangen/DE,*? P. Nikolaienko, Erlangen/DE,! K. J. J. Mayrhofer, Erlangen/DE*-
1) Forschungszentrum Julich GmbH, Helmholtz Institute Erlangen-Nurnberg for Renewable Energy (IET-2), Cauerstr.1, 91058 Erlangen, Germany

2) Department of Chemical and Biological Engineering, Friedrich-Alexander-Universitat Erlangen-Nurnberg, Egerlandstr. 3, 91058 Erlangen, Germany

Chemical Industry Cyrene™

STARTING _ R non-toxic and biodegradable

platform e amnatons i miscible with water in any ratio
. » require
chemicals e linds

for various derived from cellulose waste

L rienewable e A industries and industrially scalable production established
GREEN Carbon sources, e.g. N applications

FUTURE Dbiomass (glucose, e.g. Cyrene™ electrochemical G _ _ _
cellulose, lignin) e transformations promoted utilization: green solvent as substitute for toxic protic

solvents, like DMF or NMP

CURRENT
SITUATION

petroleum oll

——>» chemicals

bio-privileged molecule — potential as platform chemical

Baeyer-Villiger Oxidation
MW: 128 144 :
H;0, 0 _o SFC'RTMS Set'u p Caplllary o
electrochemistry g OWOAV_?; HOAQé DART_MS

\‘3 f-e 1.6 mm | |
+ HEO\ o 0 - H" stereoselective 35 1 PEEK bOdy Pt wire Splral
[-' rearrangement 30

0 0 | Ag/AQCIRE QX" N CE
A~ _ 0 OH ey

N
(%2
1

geminal O
diol g oH S~ [
- H* (0

Current / mA
= N
o

O OH electrochemical
© oxidation

Boron-doped Diamond

1.0 1.5 2.0

extremely large potential window o T (S
preparation: HT-CVD from R v A NS Gub WE on xyz-stage
methane and trimethyl borane CE: Pton Ti, RE: Ag/AGCI

parameter: boron doping, crystal

Size, sp? ratio, support material

chemically inert

low adsorption

synthesized by YW\ at EAU - _ - CO nc I usion an d O u t I 00 k

 Cyrene™ can be oxidized by electrochemical means
 chiral lactone as platform chemical for further applications
— derivatization of the starting material by aldol condensation to
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— Investigate other possible reactivities
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